Cytogenetic heterogeneity of genetically marked and metastatically competent "dominant" tumor cell clones.
Examination of tumors usually shows them to consist of phenotypically and clonally heterogeneous cell subpopulations. On the other hand, previous studies from our laboratory have provided compelling evidence for the rapid evolution, or overgrowth, of single "dominant" clones during the course of primary tumor growth. Thus in one such study, syngeneic CBA mice were injected with a mixture of 50-100 different genetically tagged clones of a mouse mammary carcinoma called SP1. The vast majority of these clones were non-metastatic. The different clones were tagged by random integrations of foreign DNA using calcium phosphate-mediated transfection of the plasmid pSV2neo, the resultant primary tumors were found to consist of a single dominant clone, called B5, which was also shown to be metastatically competent. The detection of single dominant clones such as B5 in primary tumors can be reconciled with the concept of tumor cell heterogeneity if it could be shown that the dominant clone was in fact heterogeneous for other genetic or phenotypic markers, i.e., was homogeneous only for the plasmid-based genetic marker used for its detection. To study this question, we examined the karyotypes of several sublines of B5, two derived from a primary advanced tumor and one from a spontaneous lung metastasis. We indeed found evidence to support the existence of marked cellular heterogeneity within and between the three sublines examined. Thus, while all three retained common cytogenetic markers, each also expressed unique markers. Moreover, karyotypic heterogeneity within a given subline was observed. Thus the concept of clonal dominance of primary tumors by metastatically competent cell subpopulations is not incompatible with the concept of the cellular heterogeneity of tumors. The implications of the results are discussed.